A stochastic dynamic programming (SDP) model offers a general explanation of daily singing routines in birds, but remains almost untested empirically. I examined a central prediction of the SDP model, that a more variable food supply decreases the bird's song output at dawn, relative to its song output at dusk. I provided supplementary food to make the food supply more or less variable over 2-week periods in the territories of free-living European robins, Erithacus rubecula. Robins sang relatively less at dawn than at dusk after weeks in which their supplementary food supply was variable, and more at dawn than at dusk after weeks in which their food supplementation was constant. These results provide strong support for the prediction of the SDP model.
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A typical daily routine of singing by a songbird features a large dawn chorus and a smaller dusk chorus, with a lull in singing in the middle of the day, and silence by night. The dawn chorus of bird song is one of the most familiar and well-studied features of a daily behavioural routine, yet there is no clear consensus about its function. Many hypotheses have been put forward to account for it (Kacelnik & Krebs 1982; Mace 1987; Staicer et al. 1996; Thomas 1997) , but few of these are able to account for variation in song output over the whole day, or for the observed diversity of daily singing routines between individuals and species, and between seasons and latitudes (Staicer et al. 1996; Thomas 1997) .
One hypothesis that offers a more general explanation is based on a stochastic dynamic programming (SDP) model of daily singing routines in birds (Houston & McNamara 1987; McNamara et al. 1987; Hutchinson et al. 1993) . The model uses the size of the bird's fat reserves as an indicator of its energy balance. It relates these fat reserves to the relative costs and benefits of singing, foraging and resting in each of a large number of short, discrete intervals throughout the day. In this way, the model predicts the daily routines of singing and foraging that will maximize the bird's reproductive success, by maximizing the amount of singing that the bird can do, while avoiding starvation.
For birds that cannot feed during darkness, the SDP model predicts daily routines of singing with dawn and dusk choruses, which are similar to the routines of many wild songbirds. The rough correspondence between this predicted routine and what is generally considered a typical pattern for many birds has until recently been the main evidence in support of the model (Hutchinson et al. 1993; Thomas 1997 Thomas , 1999 . However, a more rigorous approach to assessing the model is to test a wide range of the specific assumptions and predictions that it makes.
One such prediction is that the stochasticity (i.e. the unpredictable variability) of the food supply has an important effect on a bird's optimal daily singing routine (McNamara et al. 1987; Hutchinson et al. 1993 ). Specifically, when the stochasticity of the food supply is increased while the mean level of food availability remains constant, birds should forage more at dawn, in order to build up their energy reserves earlier in the day as a buffer against runs of bad luck in foraging. This change in the behavioural routine would leave the bird with less time for singing at dawn, and so the bird is predicted to sing less during the dawn chorus. On most days, however, food availability will be higher than the bird has budgeted for. On such days, the bird can stop foraging earlier at dusk, and can sing more during the dusk chorus.
In summary, the SDP model of daily singing routines predicts that an increase in the stochasticity of a bird's food supply will decrease the bird's song output at dawn, relative to its song output at dusk. This is a robust
